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The identification of strategies that can promote health and productivity into old age is one of the most important challenges facing public health.1 In a linked research paper (doi:10.1136/bmj.e5568), Rizzuto and colleagues present welcome evidence that can help inform such strategies.2 The authors found that several modifiable factors-including smoking, being part of a social network, and participating in leisure time activities-predicted survival in respondents in a cohort of more than 1800 people aged 75 years or over from the Swedish town of Kungsholmen. The estimated effects were large. Participation in leisure activities categorised as "productive," "social," or "physical" predicted 0.9-1.4 additional years of survival. These results are largely consistent with findings in other populations,3 4 5 6 which suggests that the associations are generalisable beyond the current study's population. How can these findings be interpreted and what do they mean in terms of real health benefits? There are clinical and policy responses that are potentially justified by the current evidence base. However, acknowledging the study's limitations will help to identify the crucial next steps in this research agenda.
The greatest challenge is to show that the risk factors measured in this study are causal, rather than merely being correlates of causal factors. Causation must be established for this research to be effectively translated into health benefits. It is possible that each of the factors studied is causally related to survival, but only when achieved much earlier in life. For example, the benefits of physical activity or engaging with social networks may accrue throughout life, such that changes in old age would have limited benefit. Because behavioral patterns persist over time, people with strong social networks at age 75 and over probably had strong social networks throughout their adult lives. Interventions to reduce social isolation at age 75 years or more may come too late to provide meaningful health benefits. Smoking cessation seems to provide immediate benefits even among older people.7 8
There is less evidence regarding the "etiologically sensitive period" for social networks or leisure time activities, but interventions to promote productive activities, such as volunteerism, among elderly people are promising.9
The current study did not control for many potentially important confounders, such as mental health status. In addition, the socioeconomic and health measures used to control for confounding may have been subject to measurement error. For example, adjusting for a three level indicator of chronic conditions substantially attenuated the association between physical activity and survival, but such a three level indicator might not sufficiently account for confounding due to associations between baseline health and physical activity. In contrast, the association between social activities and survival was not attenuated after adjustment for this three level measure of chronic conditions, which suggests that residual confounding is less of a concern for this association.
Rizzuto and colleagues' study nonetheless contributes to a large body of evidence that improving population health entails more than providing medical care to treat illness. Each of the exposures studied is potentially modifiable. Smoking cessation rates can be improved with strategies as modest as advice from a physician,10 and many behavioral and pharmaceutical interventions have been shown to increase cessation rates.11 However, older people may be less motivated than others to stop smoking.7 Even the most successful Page 1 of 3 Promoting health and improving survival into very old age | BMJ 9/28/2012 http://www.bmj.com.proxy.library.vcu.edu/content/345/bmj.e6452 individually targeted smoking cessation programs are unlikely to achieve the health impact of multifaceted population based initiatives aimed at prevention and cessation. Such strategies are implemented across the life course and may incorporate policy measures, such as smoke-free laws and tobacco taxation,8 10 as well as anti-smoking mass media messaging, behavioral interventions, and quit lines.
There is an unfortunate evidence gap on the success of interventions to promote social integration for older people, but available studies suggest that well designed interventions may enrich social connections.12 Interventions to improve social relationships are not within the traditional purview of health research, but such evidence would clearly be valuable to population health strategies. Uncertainties about when in the life course it is feasible to intervene to improve social connections and when such changes would have the greatest health benefit have limited previous health interventions that targeted social connections.13 The current study's observed effect estimates are large enough to justify ongoing research that examines how and when to improve social integration for older people. Given the mixed effects of previous interventions on health, rigorous evaluations are needed to identify which components of these interventions work.
Strategies for changing risk factors that work in younger people may not be so successful in older people. For example, physical impairments may constrain participation in certain leisure time activities. Two aspects of Rizzuto and colleagues' findings are encouraging in this regard. People with chronic conditions, who may be especially motivated to change behavior or participate in intervention programs,14 experienced greater survival benefits from advantageous social and behavioral risk profiles.2 Moreover, the striking illustration of a dose-response effect suggests that even modest improvements may confer important survival benefits. Lifestyle change is difficult to initiate and to sustain, but even small changes may improve the health of the population.
The current study's findings, which suggest that modifiable social and behavioral factors increase survival among older people, reinforce the evidence for established intervention strategies.9 11 Research that demonstrates the feasibility and efficacy of modifying leisure activities at specific life stages is necessary to translate these findings into improved population health.
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